Proteolytic activity in Encephalitozoon cuniculi sporogonial stages: predominance of metallopeptidases including an aminopeptidase-P-like enzyme.
A fraction enriched in spore precursor cells (sporoblasts) of the microsporidian Encephalitozoon cuniculi, an intracellular parasite of mammals, was obtained by Percoll gradient centrifugation. Soluble extracts of these cells exhibited proteolytic activity towards azocasein, with an alkaline optimum pH range (9-10). Prevalence of some metallopeptidases was supported by the stimulating effect of Ca2+, Mg2+, Mn2+ and Zn2+ ions, and inhibition by two chelating agents (EDTA and 1,10-phenanthroline), a thiol reductant (dithiothreitol) and two aminopeptidase inhibitors (bestatin and apstatin). Zymographic analysis revealed four caseinolytic bands at about 76, 70, 55 and 50 kDa. Mass spectrometry of tryptic peptides from one-dimensional gel slices identified a cytosol (leucine) aminopeptidase homologue (M17 family) in 50-kDa band and an enzyme similar to aminopeptidase P (AP-P) of cytosolic type (M24B subfamily) in 70-kDa band. Multiple sequence alignments showed conservation of critical residues for catalysis and metal binding. A long insertion in a common position was found in AP-P sequences from E. cuniculi and Nosema locustae, an insect-infecting microsporidian. The expression of cytosolic AP-P in sporogonial stages of microsporidia may suggest a key role in the attack of proline-containing peptides as a prerequisite to long-duration biosynthesis of structural proteins destined to the sporal polar tube.